Manganese oxide nanoparticles induce genotoxicity and DNA hypomethylation in the moss Physcomitrella patens.
The genotoxicity of nanoparticles is a major concern for nano-safety appraisal in the bryophytes as they are the primary colonizers of bare land, indicators of atmospheric pollution and excellent accumulators of trace metals. The present study for the first time evince the in planta genotoxicity of MnONP in Physcomitrella patens a model plant system utilized for evolutionary developmental genetics. The induction of DNA strand breaks was confirmed by comet assay at all tested concentrations corroborated with the enhanced generation of ROS, increase in Mn dissolution, uptake and internalization. Genotoxicity is often coupled with epigenetic alterations. In the present study, global DNA methylation pattern at the level of single cells was studied by the methylation sensitive comet assay using the isochizomeric restriction endonucleases HpaII (digests unmethylated and hemimethylated DNA) and MspI (digests methylated DNA at 5'-CmCGG-3'). MnONP incited DNA hypomethylation in P. patens gametophores treated with the highest concentration of MnONP (20 μg/mL). The DNA hypomethylation incurred upon MnONP exposure was comparable with that of the DNA methylation blocker 5-azacytidine. This can be ascribed to its clastogenic potential mediated by the formation of H2O2, OH and O2¯. There are no reports on the epigenotoxicity of nanomaterials in plants utilizing the detection of DNA damage and DNA methylation. This can open up new avenues of research on the assessment of the epigenotoxic impact of environmentally relevant nanoparticles using bryophytes as model indicator plant system.